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BJIHflHHE HyMHOrO MHKPOBA nOJIEBOHbErO nOABHAA 
HA >KH3HECnOCOEHOCTb bJlOX CALLOPSYLLA CASPIA 


B. C. BameHOK, Jl. B. AerTHpeea, B. M. LAe^pwH 

ripn 3apa>KeHHH 6aox KyjibTypaMH qyMHoro MHKpo 6 a, BbipameHHbiMH npn 28°, 
He OTMeneHO AOCTOBepHbIX pa3AHHHH B CMepTHOCTH nOAOnbITHbIX 3KTOnapa3HTOB 
no CpaBHeHHIO C KOHTpOJIbHbIMH. B OTAHHHe OT 3TOTO HH(})HUHpOBaHHe KyjibTypaMH 
B036yAHTejiH, BbipauxeHHbiMH npn 37°, a TaK>Ke 3apa>KeHne Ha aroHHpyiomHx 6 ejibix 
Mbiuiax, Bbi3biBajio CTaTHCTHnecKH AOCTOBepHoe yBejinneHne rn 6 ejiH HaceKOMbix 060 - 
ero nojia. B rpynnax 6aox, HH(j)HUHpoBaHHbix Ha 6 ejibix Mbirnax, oco 6 eHHO hhtch- 
CHBHoe OTMHpaHHe Ha 6 jiiOAajiocb b nepBbie cyTKH nocjie 3apa>Kaiomero KopMjieHHH, 

HTO, nO-BHAHMOMy, 6bIJIO CBH3aHO C B03A6HCTBHCM TOKCHHOB, COA6p>KaBIHHXCH 
B KpOBH 6HOnpo6HbIX >KHBOTHbIX 

ripn H3yneHHH B3aHMOOTHomeHHH KpoBococymHx qjieHHCTOHornx c nepe- 
AaBaeMblMH HMH 60Jie3HeTB0pHbIMH MHKpOOpraHH3MaMH Ba>KHOe MeCTO 3aHHMaiOT 
BOnpOCbl, CBH3aHHbie C BJIHHHHeM B036yAHTeJlH Ha >KH3HeCn0C06H0CTb nepeHOCHHKa. 
B HacTonmee BpeMH He Bbi 3 biBaeT coMHeHHH, hto o6pa30BaHHe «6jiOKa» y 6jiox, 
3apa>KeHHbix qyMHbiM mhkpoOom, odycjiOBjieHHoe 3aKynopKOH nepeAHHx otacaob 
KHUieHHHKa CKOnJieHHHMH 6aKTepHH, pe3KO COKpamaeT npOAOA>KHTeAbHOCTb >KH3HH 
HaceKOMbix, jiHrnan hx, no oOmenpHHHTOMy mhchhio, bo3mo>khocth HopMajibHO 
nHTaTbcn. 3to HBjieHne h CBH3aHHbie c hhm hocacactbhh noApoOHO paccMOTpeHbi 
b MOHorpa(})HH BhOhkoboh h KJiaccoBCKoro (1974). He CTOJib oqeBHAHO BpeAHoe 
B03AencTBHe B036yAHTeAH qyMbi Ha 6aox npn OTcyTCTBHH «6ji0K006pa30BaHHH». 
HapHAy c HeOAHOKpaTHO BbICKa3bIBaBIHHMHCH npeAnOAO>KeHHHMH O B03M0>KH0M 
TOKcnqecKOM B03A6HCTBHH qyMHbix MHKpodoB Ha nepeHOCHHKa (Eskey, 1938; Doug¬ 
las, Wheeler, 1943, h Ap.) k cepeAHHe TeKymero ctoacthh CAO>KHAOCb npeACTaBjie- 
HHe, ocHOBaHHoe npenMymecTBeHHO Ha (j)aKTax AAHTeAbHoro coxpaHeHHH qyMHoro 
MHKpo6a b 6jioxax, hto npn OTcyTCTBHH y hhx «6AOKa» B036yAHTeAb He OKa3biBaeT 
OTpnuaTeAbHoro bahhhhh Ha >KH3Hecnoco6HOCTb 3thx 3KTonapa3HTOB. Tanoe npeA- 
CTaBAeHne HauiAO OTpa>KeHne b odcTOHTeAbHOH paOoTe 3ckh h Xaaca (Eskey, Haas, 
1940), noABOAHiuen htot MHoroAeTHeMy H3yneHHio qyMHOH 3H300THH Ha 3anaAe 
CILIA h coAep>KameH pa3AeA, nocBHiueHHbiH 3KcnepHMeHTaAbHOMy nccAeAOBaHHio 
oiocoOhocth 6aox nepeAaBaTb B036yAHTeAH qyMbi, a TaK>Ke b o63opax Ho(|)(j)a 
(1941) h TncJ)AOBa (1960). Ha OTcyTCTBHe OTpnuaTeAbHoro bo3AChctbhh qyMHoro 
MHKpoOa Ha Bbi>KHBaeMOCTb 6aox npn OTcyTCTBHH «6A0K006pa30BaHHH» yKa3biBaeT- 
CH H pHAOM aBTOpOB, npOBOAHBUIHX CneUHaAbHOe 3KCnepHMeHTaAbHOe HCCAeAOBaHHe 
3TOTO Bonpoca, B qaCTHOCTH OAerOHTOBOH (1951), CopOKHHOH C COTpyAHHKaMH 

(1970), HoBOKpemeHOBOH (1973). 

C Apyroft CTopoHbi, OAeroHTOBa c coaBTopaMH (1965), BnOnKOBa h BrbiTOBa 
(1968), KoHApaniKHHa c coaBTopaMH (1960), KoHApauiKHHa (1969), Tpa>KAaHOB 
c coaBTopaMH (1971) npnBOAHT 3KcnepnMeHTaAbHbie AaHHbie, CBHACTeAbCTByiouxHe 
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o tom, hto 3apa>KeHHe 6jiox nyMHbiM MHKpodoM conpoBO>KAaeTCH B03pacTaHHeM 
HX CMepTHOCTH. O COKpameHHH CpOKOB >KH3HH 3THX 3KTOnapa3HTOB nOA BAHHHHeM 
B03dyAHTeAH nyMbi cBHAeTeAbCTByiOT h HeKOTOpbie Apyrne cBeAeHHH, noAbrro>KeHHbie 
b y>Ke ynoMHHaBiiieHCH KHure Bh6hkoboh h KAaccoBCKoro. 

OrpaHHHeHHOCTb H npOTHBOpeHHBOCTb JIHTepaTypHbIX AaHHbIX O Bpe^HOM B03,ZI,eH- 
ctbhh HyMHoro MHKpoda Ha dAOX, a TaK>Ke TeopeTHnecKan h npHKAaAHan Ba>KHOCTb 
npodjieMbi B3aHMOOTHomeHHH 6jiox c B036yAHTejieM nyMbi onpeAeAHiOT HeodxoAH- 
MOCTb AaJIbHeHUIHX HCCAeAOBaHHH B 3TOM HanpaBJieHHH. 

B HaCTOHmeM COOdmeHHH npHBOAHTCH pe3yjlbTaTbI HaUJHX HCCAeAOBaHHH BAHH- 
hhh B03dyAHTeAH HyMbi nojieBoqbero noABHAa Ha >KH3HecnocodHOCTb dAOX Callop- 
sylla caspia Ioff et Arg. 3tot bh a HBJineTCH ocHOBHbiM nepeHOCHHKOM nyMHoro 
MHKpoda b nojieBOHbHx onarax Ha KaBKa3e h BMecTe c TeM OTAHnaeTcn hh3khm 
ypoBHeM «6ji0K00dpa30BaHHH» npn KOpMJieHHH Ha deAbix Mbirnax (Po3aHOBa, 
OcnnoBa, 1966; Po3aHOBa, 1968, 1970), hto AejiaeT ero yAodHbiM aah noAodHbix 
HccjieAOBaHHH. y^HTbiBan TaK>Ke doAbmoe BAHHHne TeMnepaTypbi Ha cBOHCTBa nyM- 
hoto MHKpoda, oahhm H3 acneKTOB npOBeAeHHoro HCCAeAOBaHHH HBHAOCb BbincHeHHe 
B03M0H<Hbix pa3JiHHHH b naToreHHOCTH 3T0T0 B03dyAHTeAH aah djiox b 3Kcnepn- 
MeHTe b 3aBHCHMOCTH ot TeMnepaTypbi BbipamnBaHHH ero KyjibTyp. 

MATEPHAJ1 W METOAMKA 

B padoTe ncnojib30BaHbi jiadopaTopHan KyjibTypa djiox C. caspia , hcxoahuh 
MaTepnaji aah KOTOpon dbiji nojiyneH b XUreeraHe, h BbiAejieHHbin TaM >Ke ot djiox 
Medabothris turbidus, THnnHHbin no CBOHCTBaM HiTaMM nyMHoro MHKpoda nojieBonb- 
ero noABHAa, xpaHHiunncn b My3ee HaynHO-nccAeAOBaTeAbCKoro npOTHBonyMHOro 
HHCTHTyTa KaBKa3a h 3aKaBKa3bn (CTaBponojib) noA JMb C-534. 

npeAHa3HaneHHbie aah onbiTOB 3KTonapa3HTbi nocjie BbinjiOAa b TeneHne 5 cyT 
C0Aep>Ka./iHCb nocTOHHHO c npoKOpMHTeAeM (dejian Mbiuib) h OTca>KHBajiHCb ot Hero 
3a 10 AHen a o 3apa>Kaiomero KOpMJieHHH. 

OnbiTbi CTaBHJiHCb b Tpex BapnaHTax. B nepBOM BapnaHTe djiox 3apa>KaAH 
KyjibTypon MHKpodoB, BbipameHHon npn TeMnepaType 28°, KOTOpan odbiHHO npn- 
MeHneTCH b JiadopaTopHon npaKTHKe KyAbTHBHpoBaHnn B03dyAHTeAH nyMbi. Bo bto- 
poM — KyjibTypon, BbipameHHOH npn 37°, hto cooTBeTCTByeT TeMnepaTypHbiM ycAO- 
bhhm cyui,ecTBOBaHHH MHKpodoB b TenA okpobhom >khbothom. B TpeTbeM BapnaHTe 
3KTonapa3HTOB 3apa>KaAH Ha aroHHpyiomeH dejion MbiuiH. 

B AByx nepBbix BapnaHTax djiox kopmhah nepe3 dnoAorHHecKyio MeMdpaHy 
(AenHjmpoBaHHaH rnnypna 6ej\ oh Mbiinn) Ae(j)HdpHHHpoBaHHOH KpoBbio deAOH MbiuiH, 
b KOTOpyio b paBHOM odT>eMe AodaBJiHJiacb npnroTOBAeHHan Ha (f)H3HOAorHHecKOM 
pacTBope cycneH3HH MHKpodoB H3 arapoBOH KyjibTypbi. KoHueHTpaunn B03dyAHTeAH 
B KOpMOBOH >KHAKOCTH COCTaBJIHJia 500 MAH. MHKpodHbIX KAeTOK B 1 CM 3 . Hcn0Ab30- 
BaHHblX AAH HH(f)HUHpOBaHHH dAOX deAbIX MblHieH 3apa>KaAH BHyTpHdpIOUIHHHO 
A03BMH 100 — 200 MAH. MHKpodHbIX KAeTOK. FIOCAe 3apa>KaiOmerO KOpMAeHHH 3KT0- 
napa3HTbi npocMaTpHBaAHCb b MHKpocKon h H3 hhx ordHpaAHCb hbho HanHBuiHecn 
ocodn. H3 Kan^AOH napTHH 10 ocoden noABepraAHCb KOHTpOAbHOMy daKTepHOAorn- 
necKOMy HccAeAOBaHHio. HcxoAHan 3apa>KeHHOCTb bo Bcex onbiTax cocTaBHAa 100 %. 
B Ka>KAbin onbiT dpaAocb no 50 caMOK h 50 caMuoB, KOTopbie coAep>KaAHCb nocTOHH- 
ho c deAOH MbiuibK) h nepnoAHHecKH nepecHHTbiBaAHCb (pa3AeAbHO caMUbi h caMKH). 
npOAOAH^HTeAbHOCTb onbiTOB dbiAa orpaHHqeHa 20 ahhmh. 

ilBa nepBbix BapnaHTa onbiTOB npoBOAHAHCb napaAAeAbHO h hmcah odmHH 
KOHTpOAb, KOTOpbIM CAyH^HAH Te >Ke dAOXH, HaKOpMAeHHbie AE({)HdpHHHpOBaHHOH 
KpoBbio, BABoe pa3daBAeHHOH (J)H3HOAorHHecKHM pacTBopoM, h cojxep>K aBUinecn 
b nocAeAyiomeM b aHaAornnHbix ycAOBHnx. B TpeTbeM BapnaHTe OAHOBpeMeHHO 
c 3apan<eHHeM KOHTpOAbHbie rpynnbi 3KTonapa3HTOB KOpMHAncb Ha 3AopoBbix 
deAbix Mbirnax. 

OnbiTbi, b KOTopbix dAOX 3apa>KaAH KyAbTypaMH nyMHoro MHKpoda, BbipauxeH- 
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HbiMH npH pa3Hbix TeMnepaTypax, npoBeueHbi b Tpex noBTopHOCTnx, a 3apa>KeHne 
Ha 6ejibix Mbirnax b uByx. 

B KanecTBe noKa3aTejien CMepTHOCTH nouonbiTHbix HaceKOMbix ncnojib30BaHbi 
npoueHT norHduiHx oco6en no nHTHUHeBKaM h 3 a Becb cpoK HafijiioueHHH, a TaK>Ke 
cpeAHecyTOHHan CMepTHOCTb. OueHKa uocTOBepHOCTH nojiyqeHHbix pa3JiHqnn b onbi- 
Tax h KOHTpojie npoBOAHJiacb no t-KpnTepnio CTbioueHTa, a b cbh3h c ftojibinon 
BejinnHHOH cpeuHeKBaupaTnqHbix OTKJiOHeHHH y noKa3aTejien cpe/mecyToqHon 
CMepTHOCTH, CBHAeTeJIbCTByiOmeH 06 OTKJiOHeHHH HCXOAHbIX ASHHblX OT HOpMaJIb- 
hoto pacnpeuejieHHH, ncnojib30BaH TaK>Ke HenapaMeTpnqecKHH KpnTepnn Bhjikok- 
coHa jyin nonapHO CBH3aHHbix BapnaHT (JlaKHH, 1980). 

PE3YJ1 bTATbl M OBCy^EHH E 

B onbiTax, b KOTopbix 6 jiox 3apa>KajiH KyjibTypaMH qyMHoro MHKpoOa, BbipameH- 
HbiMH npn 28°, nojiyqeHbi npoTHBopennBbie pe3yjibTaTbi. Y caMOK b 1-m onbiTe 
CMepTHOCTb epeAH HH(})HUHpOBaHHbIX 0C06eH OKa3aJiaCb HH>Ke, neM B KOHTpojie 
(Ta6ji. 1). npnxoAHTcn npn 3 tom OTMeTHTb, hto no ouHOMy H3 noKa3aTejien (npo- 
ueHTy oco6en, nornOuinx 3a Becb nepnou HaOjiio^eHnn) uocTOBepHOCTb pa3HHUbi 
AOCTnrjia 5%-ro ypOBHH 3HaqHMOCTH. Bo 2-m h ocoOeHHO b 3-m onbiTax noKa3aTejin 
CMepTHOCTH OblJIH BbILUe Cpe^H HH(})HUHpOBaHHbIX CaMOK, HO pa3JIHHHH C KOHTpOJieM, 
Tan >Ke nan HToroBbie pe3yjibTaTbi 3 onbiTOB, 6bijin HH>ne CTaTHCTHqeCKH uocTOBep- 
hoto ypoBHH. Cxo^Hbie pe3yjibTaTbi 6biJin nojiyqeHbi h Ha caMuax c toh pa3HHuen, 
hto 6ojiee BbicoKan CMepTHOCTb b KOHTpojie Hafijiiouajiacb bo 2-m onbiTe. B 1 -m onbiTe 
pa3JiHHHH 6bijin KpanHe He3HaqnTejibHbi, a b 3-m HHTeHCHBHee OTMnpajin 3apa>KeH- 
Hbie HaceKOMbie. Pa3JinqHH, ouHaKO, hh b ouhom H3 onbiTOB He uocthtjih ct3thcth- 
qecKH AOCTOBepHoro ypoBHH, a b HTore 3 onbiTOB ohh nojmocTbio HHBejinpoBajiHCb. 

B OTJiHnne ot 3Toro npn 3apa>KeHHH 6 jiox KyjibTypaMH MHKpoOoB, BbipameHHbiMH 
npn 37°, bo Bcex onbiTax xa k cpeun caMOK, Tan h cpejm caMuoB Hafijiiouajiacb 6ojiee 
BbicoKan CMepTHOCTb cpeun HH^nunpoBaHHbix 3KTonapa3HTOB. no HToraM 3 onbiTOB 
cpe/mecyToqHan CMepTHOCTb y HH(j)HUHpOBaHHbix 6 jiox o6oero nojia 6biJia bjxboq 
Bbiuie, qeM y KOHTpojibHbix, a no npoueHTy norHOuinx k KOHuy onbiTa KpaTHoeTb 
pa3JiHHHH y caMOK cocTaBHJia 1.7, a y caMuoB 1.6 pa3a. Pa3JiHqnn b CMepTHOCTH 
b rpynnax 3apa>KeHHbix h KOHTpojibHbix HaceKOMbix He bo Bcex onbiTax uocTnrajin 
CTaTHCTHqeCKH AOCTOBepHOrO ypoBHH 3HaqHMOCTH, HO no HTOraM Bcex OnbiTOB OHH 
OKa3ajIHCb B 60JIbIH0H CTeneHH UOCTOBepHbIMH. 

npHHHMan bo BHHMaHne, hto onbiTbi, b KOTopbix 6 jiox 3apa>KajiH KyjibTypaMH 
qyMHoro MHKpoOa, BbipameHHbiMH npn pa3Hbix TeMnepaTypax, npoBOUHJincb napaji- 
jiejibHO, nx pe3yjibTaTbi MoryT 6biTb conocTaBJieHbi meyKjxy co 6 oh HenocpeucTBeHHO 
(Ta6ji. 2). Kan bhuho H3 npHBeueiiHbix MaTepnajiOB, noKa3aTejin CMepTHOCTH bo Bcex 
cjiyqanx KaK cpeun caMUOB, TaK h cpeun caMOK 6bijin Bbiuie b napTnnx 3KTonapa3H- 
tob, 3apa>KaBiHHxcn KyjibTypaMH mhkpoOob, BbipameHHbiMH npn 37°. npn 3 tom 
cpeAHecyToqHan CMepTHOCTb b OTuejibHbix onbiTax y caMOK pa3Jinqajiacb b 1.8— 
3.3 pa3a, y caMUOB — b 1.5—2.2. CooTBeTCTBeHHO k KOHuy onbiTa caMOK nornOajio 
Oojibine b 1.5—2.5, a caMuoB — b 1.3—1.8 pa3a. Xoth 3 th pa3JiHqnn He bo Bcex 
OT^eJibHbix onbiTax 6buin CTaTHCTHqeCKH uocTOBepHbi, no HToroBbiM pe3yjibTaTaM 
3 OnbiTOB OHH npeBbICHJIH 1%-H ypOBeHb 3HaqHMOCTH nO BCeM HCn0JIb30BaHHbIM 
KpHTepHHM. 

npn 3apa>KeHHH 6jiox Ha aroHnpyiomHx 6ejibix Mbiuiax, KaK h npn 3apa>KeHHH 
KyjibTypon mhkpo6ob, BbipameHHOH npn 37°, b o6ohx onbiTax KaK cpejm caMOK, TaK 
h cpejui caMuoB Ha6jiiOAajiacb 6ojiee BbicoKan CMepTHOCTb no cpaBHeHHio c kohtpo- 
jieM. npn 3 tom KpaTHOCTb pa3JinqnH noKa3aTejien cpeAHecyToqHon CMepTHOCTH 
b oraejibHbix onbiTax y caMOK cocTaBHJia 1.7—2 pa3a, y caMuoB — 2.2—4.1. npo¬ 
ueHT norH6uiHx k KOHuy onbiTa caMOK 6biji Bbiuie b 1.4 pa3a, y caMuoB — b 1.5—1.8. 
B o6ohx onbiTax KaK y caMOK, TaK h y caMUOB pa3JiHqnn b npoueHTe norH6uiHx oco- 
6en k KOHuy HadjiioueHHH y HH(})HUHpOBaHHbix h He3apan<eHHbix 3KTonapa3HTOB 
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T a 6 ji h u a 1 

CMepTHOCTb 6 jiox Callopsylla caspia, 3apa>KeHHbix uyMHbiM mhkpo6om 
Mortality rate of fleas, Callopsylla caspia, infected with plague microbes (+SJ 


Tpynna 

6jiox 

CMepTHOCTb no nHTHAHeBKaM 

3a Becb cpoK 
HabjnoAeHHH 

_ 

KpaTHOCTb 
pa3HHUbI 
onbiTa c 
KOHTpOJieM 

Cpe^HecyTOH- 

Han 

CMepTHOCTb 

KpaTHOCTb 
pa3HHUbI 
onbiTa c 
KOHTpOJieM 

KpHTepHH 

BHJIKOKCOHa 

W 0 /W si 



1 1 





Bjioxh , 3apa>KeHHbie KyjibTypon, BbipameHHon npn 28 ° 






CaMKH 





OnbiT 

12 + 4.6 

9 . 1 + 4.3 

7 . 5 + 4.2 

8 . 1 + 4.5 

32 + 6 . 6 * 

0.6 

1 . 9 + 0 . 5 + 

0.5 

12 . 5 / 9 + 

KOHTpOJIb 

10 - 1 - 4.2 

11 . 1 + 4.7 

30 + 7.2 

21 . 4 + 7.8 

56+7 


3 . 9 + 1.1 



OnbiT 

0 

10 + 4.2 

15 . 6 + 5.4 

26 . 3 + 7.1 

44 + 7 + 

1.1 

2 . 8 + 0 . 8 + 

1.2 

37 . 5 / 15 + 

KoHTpOJIb 

6 + 3.4 

19 . 1 + 5.7 

10 . 5+5 

11 . 8 + 5.5 

40 + 6.9 


2 . 4 + 0.9 


OnbiT 

6 + 3.4 

8 . 5 + 4.1 

4 . 7 + 3.2 

4 . 9 + 3.4 

22 + 5 . 9 + 

1.8 

1 . 2 + 0 . 3 + 

2 

22 / 18 + 

KoHTpOJIb 

2+2 

4.1 + 2.8 

4 . 3+3 

2 . 2 + 2.2 

12 + 4.6 


0 . 6 + 0.2 


Htoto 










OnbiT 

6 + 1.9 

9 . 2 + 2.4 

6 . 3 + 2.1 

12 . 9 + 3.1 

32 . 7 + 3 . 8 + 

0.9 

1 . 9 + 0 . 3 + 

0.9 

41 / 26 + 

KoHTpOJIb 

6 + 1.9 

11 . 3 + 2.7 

14 . 4 + 3.1 

10 . 3 + 2.9 

36 + 3.9 


2 . 2 + 0.4 







CaMUbi 





OnbiT 

4 + 2.8 

16 . 7 + 5.4 

17 . 5+6 

24 . 2 + 7.5 

50 + 7.1 + 

1 

3 . 3 + 0 . 8 + 

0.9 

62/31 + 

KoHTpOJIb 

16 + 5.2 

14 . 3 + 5.4 

22 . 2 + 6.9 

14 . 3 + 6.6 

52 + 7.1 


3 . 5 + 0.9 


OnbiT 

4 + 2.8 

12 . 5 + 4.8 

4 . 8 + 3.3 

30 + 7.2 

44 + 7 + 

0.8 

2 . 8 + 0 . 8 + 

0.8 

59 / 26 + 

KoHTpOJIb 

0 

26 + 6.2 

29 . 7 + 7.5 

7 . 7 + 5.2 

52 + 7.1 


3 . 5 + 1.1 


OnbiT 

8 + 3.8 

10 . 9 + 4.6 

14 . 6 + 5.5 

8 . 6 + 4.7 

36 + 6 . 8 + 

1.4 

2 . 2 + 0.4 + 

1.5 

40 / 26 + 

KoHTpOJIb 

2+2 

4 . 1 + 2.8 

10 . 6 + 4.5 

11 . 9+5 

26 + 6.2 


1 . 5 + 0.5 


Htoto 










OnbiT 

5 . 3 + 1.8 

13 . 4 + 2.9 

9 . 8 + 2.7 

21 . 3 + 3.9 

43 . 3 + 4 + 

1 

2 . 8 + 0 . 5 + 

1 

79 / 47 + 

KoHTpOJIb 

6 + 1.9 

14 . 9+3 

20 + 3.7 

11 . 5 + 3.3 

43 . 3+4 


2 . 8 + 0.5 




Bjioxh, 3apa>KeHHbie KyjibTypon, BbipameHHOH npn 37° 
CaMKH 


OnbiT 

18+5.1 

19.5+6.2 

24.2+7.5 

24+8.5 

62+6.9+ 

1.1 

4.5+1.3+ 

1.2 

50/26+ 

KOHTpOJIb 

10+4.2 

11.1+4.7 

30+7.2 

21.4+7.8 

56+7 


3.9+1.1 


OnbiT 

8+3.8 

32.6+6.9 

16.1+6.6 

34.6+9.3 

66+6.7** 

1.7 

4.9+1.7+ 

2.1 

12/12+ 

KOHTpOJIb 

6+3.4 

19.1+5.7 

10.5+5 

11.8+5.5 

40+6.9 


2.3+0.9 


OnbiT 

8+3.8 

17.4+5.9 

23.7+6.9 

24.1+7.9 

56+7*** 

4.7 

4+0.7*** 

6.7 

4/31** 

KOHTpOJIb 

2+2 

4.1 +2.8 

4.3+3 

2.2+2.2 

12+4.6 


0.6+0.2 


HToro 










OnbiT 

11.3+2.6 

23.3+3.7 

21.6+4.1 

27.5+5 

61.3+4*** 

1.7 

4.6+0.8* 

2.1 

11.5/29** 

KOHTpOJIb 

6+1.9 

11.3+2.7 

14.4+3.1 

10.3+2.9 

36+3.9 


2.2+0.4 






CaMUbi 





OnbiT 

4+2.8 

22.9+6.1 

35.1+7.8 

29.2+9.3 

66+6.7+ 

1.3 

5+1.5+ 

1.4 

31/22 + 

KOHTpOJIb 

16+5.2 

14.3+5.4 

22.2+6.9 

14.3+6.6 

52+7.1 


3.5+0.9 


OnbiT 

2+2 

38.8+7 

36.7+8.8 

31.6+10.7 

74+6.2* 

1.4 

6.2+1.7+ 

1.8 

8/12* 

KOHTpOJIb 

0 

26+6.2 

29.7+7.5 

7.7+5.2 

52+7.1 


3.5+1.1 


OnbiT 

12+4.6 

25+6.5 

15.2+6.2 

35.7+9.1 

64+6.8*** 

2.5 

4.9+1** 

3.3 

14/21** 

KOHTpOJIb 

2+2 

4.1+2.8 

10.6+4.5 

11.9+5 

26+6.2 


1.5+0.5 


HToro 










OnbiT 

6+1.9 

29.1+3.8 

29+4.5 

32.4+5.6 

68+3.8*** 

1.6 

5.5+0.8** 

2 

14/29** 

KOHTpOJIb 

6+1.9 

14.9+3 

20+3.7 

11.5+3.3 

43.3+4 


2.8+0.5 





Bjioxh, 

3apa>KeHHbie Ha Oejibix 

Mbirnax 








CaMKH 





OnbiT 

44+7 

17.9+7.2 

52.2+10.4 

27.3+13.4 

84+5.2** 

1.4 

8.4+1.9+ 

2 

35/36* 

KOHTpOJIb 

18+5.4 

12.2+5.1 

22.2+6.9 

25+8.2 

58+7 


4.2+0.9 


OnbiT 

46+7 

11.1+6 

25+8.8 

27.8+10.6 

74+6.2* 

1.4 

6.2+1.7+ 

1.7 

46/31 + 

KOHTpOJIb 

6+3.4 

8.5+4.1 

27.9+6.8 

25.8+7.9 

54+7 


3.7+1.1 


HToro 










OnbiT 

45+5 

14.5+4.7 

38.3+7.1 

27.6+8.3 

79+4.1*** 

1.4 

7.2+1.6+ 

1.8 

35.5/53** 

KOHTpOJIb 

12+3.2 

10.2+3.2 

25.3+4.9 

25.4+5.7 

56+5 


3.9+0.8 






CaMUbi 





OnbiT 

66+6.7 

11.8+7.8 

86.7+8.8 

50+35.4 

98+2*** 

1.8 

15.2+4.4* 

4.1 

28/31* 

KOHTpOJIb 

16+5.2 

16.7+5.8 

11.4+5.4 

25.8+7.9 

54+7 


3.7+1.1 


OnbiT 

54+7 

8.7+5.9 

28.6+9.9 

53.3+12.9 

86+4.9*** 

1.5 

8.6+2.6+ 

2.2 

49.5/41 + 

KOHTpOJIb 

8+3.8 

6.5+3.6 

27.9+6.8 

29+8.1 

56+7 

3.9+1.1 

3.9+1.1 


HToro 










OnbiT 

60+4.9 

10+4.7 

52.8+8.3 

52.9+12.1 

92+2.7*** 

1.7 

11.2+2.4** 

2.9 

23/33** 

KOHTpOJIb 

12+3.2 

11.4+3.4 

20.5+4.6 

27.4+5.7 

55+5 


3.8+0.8 



ripHMeqaHHe. 3 necb h b Ta6ji. 2; + — pa3JiHHHH Me>K^y onbiTOM h KOHTpojieM cTaTHCTHnecKH He3HanHMbi; *' *** — pa3JiHHHB aocthtjih cootbct- 
CTBeHHO 5, 1, 0.1%-rO ypOBHfl 3HaHHMOCTH. 



T a 6 ji h u a 2 

Pa3JiHMHH b CMepTHOCTH 6jiox Callopsylla caspia, 3apa>KeHHbix KyjibTypaMH qyMHoro MHKpoOa, 
BbipaiueHHbiMH npn pa3Hbix TeMnepaTypax 

Differences in the mortality rate of fleas, Callopsylla caspia, infected with plague microbes 

reared at different temperatures 


TeMnepaTypa 
BblpaiUHBaHHH 
MHKpodOB (b °) 


CMepTHOCTb 
3a Becb cpOK 
Ha6jUOAeHHH 


KpaTHOCTb Cpe^HecyTOMHaH 

pa3HHUbI CMepTHOCTb 


KpaTHOCTb 

pa3HHU,bI 


KpHTepHH 

BHJIKOKCOHa 

Wfi/Wsi 


CaMKH 


28 

32+6.6*** 

1.9 

1.9+0.5+ 

2.4 

22/22+ 

37 

62+6.9 


4.5+ 1.3 


28 

44+7* 

1.5 

2.8+0.8+ 

1.8 

11/12* 

37 

66+6.7 


4.9+1.7 


28 

22+5.9*** 

2.5 

1.2+0.3*** 

3.3 

6/22** 

37 

56+7 


4.0+0.7 


HToro 






28 

32.7+3.8*** 

1.9 

1.9+0.3** 

2.4 

11/47** 

37 

61.3+4 


4.6+0.8 





CaMUbi 



28 

50+7.1 + 

1.3 

3.3+0.8+ 

1.5 

29/22+ 

37 

66+6.7 


5+1.5 


28 

44+7** 

1.7 

2.8+0.8+ 

2.2 

28/26+ 

37 

74+6.2 


6.2+1.7 



28 

36+6.8** 

1.8 

2.2+0.4* 

2.2 

28.5/36* 

37 

64+6.8 


4.9+1 


Hioro 






28 

43.3+4*** 

1.6 

2.8+0.5* 

2 

10/47** 

37 

68+3.8 


5.5+0.8 




npeBbicHJiH 5%-h ypOBeHb 3HanHMOCTH, a no HToraM o6onx onbiTOB aocthtjih 
0.1%-ro ypoBHH. Pa3JinqHH b noKa3aTejinx cpejmecyTOHHOH CMepTHOCTH caMOK 
no t-KpHTepHK) CTbio^eHTa KaK b OT^ejibHbix onbiTax, TaK h no HToraM o6onx 3Kcne- 
pHMeHTOB 6buin Ha hh3kom ypoBHe 3HanHMOCTH, y caMuoB >Ke aocthtjih ^ocTOBep- 
Horo ypoBHn b 1 - m onbiTe n no HToroBbiM pe3yjibTaTaM. J\j\n 6jiox o6oero nojia 
AOCTOBepHOCTb pa3JiHMHH b onbiTHbix h KOHTpojibHbix napTHnx HaceKOMbix, no HTOrO- 
BbiM /taHHbiM, no^TBep>KAeHa no KpHTepnio BnjiKOKCOHa. 

PaccMOTpeHHbie MaTepnajibi, TaKHM o6pa30M, no3BOJiniOT 3aKJiioqHTb, hto Kyjib- 
Typbi qyMHoro MHKpoOa, BbipameHHbie npn pa3Hbix TeMnepaTypax, 3HanHTejibHO 
pa3JinqajiHCb no CTeneHH Bpe/moro bo3A0hctbhh Ha 6jiox. B napTHnx HaceKOMbix, 
3apa>KaBiHHxcfl KyjibTypaMH B036yAHTejiH, BbipameHHbiMH npn 28°, AOCTOBepHbix 
pa3JiHHHH b CMepTHOCTH no cpaBHeHHio c KOHTpojibHbiMH rpynnaMH He nojiyneHO. 
B TO >Ke BpeMH HH(J)HUHpOBaHHe 3KTOnapa3HTOB KyjibTypaMH MHKpo60B, BbipameH¬ 
HbiMH npn 37°, TaK >Ke KaK h 3apa>KeHHe Ha aroHHpyiomHx 6ejibix Mbimax, Bceima 
npHBOAHjio k AOCTOBepHOMy yBejiHneHHio rH6ejiH no^onbiTHbix 6jiox. 

ZlHHaMHKa OTMHpaHHH 6JIOX B OT^eJIbHblX OnbITaX CHJIbHO OTJIHHaJiaCb. B03- 
MO>KHO, 3TO CBH33HO C TeM, HTO 3KCnepHMeHTbI OXBaTbIBaJIH pa3Hbie Ce30HbI rojxa. 
TeH^eHUHH, npocjien<HBaeMbie no HToroBbiM pe3yjibTaTaM npoBe^eHHbix HaOjiKme- 
HHH, HJIJIIOCTpHpyiOT rp3(J)HKH Ha pHC. 1 — 2. llpH 3TOM Ha pHC. 1 npHBeAeHbl KpHBbie 
OTMHpaHHH no^onbiTHbix HaceKOMbix, a Ha pnc. 2 cpaBHHBaiOTcn noKa3aTejin CMepT- 
HOCTH no nHTHAHeBKaM 3apaH<eHHbIX H KOHTpOJIbHbIX 3KTOnapa3HTOB, r^e KOHTpOJIb 
npHHHT 3a 100 %. 

y 6 jiox o6oero nojia, 3apa>KaBLUHxcn KyjibTypaMH qyMHoro MHKpoOa, BbipameH¬ 
HbiMH npn 28°, CMepTHOCTb 6bijia Ha ypoBHe hjih HH>Ke, neM b KOHTpojie b TeneHHe 3 
nepBbix nnTH^HeBOK h noBbimajiacb k KOHuy onbiTa. Y 3KTonapa3HTOB, 3apa>KaBLUHx- 
cn KyjibTypaMH, BbipameHHbiMH npn 37°, KpHBbie hmcjih no^oOHbiH xapaKTep, ho 
Ha BceM npoTH>KeHHH onbiTOB (y caMOK) hjih Ha OojibuieH ero nacTH (y caMuoB) 


no 






Phc. 1. JX HHaMHKa OTMHpaHHH 6 jiox Callopsylla caspia, 3apa>KeHHbix qyMHbiMH MHKpoSaMH. 

A — caMKH; B — caMUbi, 3apa>KeHHbie KyjibTypaMH MHKpodoB, BbipameHHbiMH npn pa3Hbix TeMnepaTypax (1 — 28°, 
2 — 37, 3 — KOHTpojib); B — caMKH; r — caMUbi, 3apa>KeHHbie Ha 6ejibix Mbirnax (/ — HHc()Hu,HpOBaHHbie 6jioxh, 
2 — KOHTpOJlbHbie) . no OCH adcUHCC — CpOKH Ha6jIK)AeHHH (AHH), no OCH OpAHHaT — npOUeHT BbI>KHBIHHX 0 C 06 eH. 

Fig. 1 . Dynamics of the mortality of fleas, Callopsylla caspia , infected with plague microbes. 


npeBbimaJIH ypOBeHb CMepTHOCTH B KOHTpOJie. ripH 3TOM KpHBbie CMepTHOCTH be- 
CKOJIbKO CHH>KaJlHCb K 3-H nHTHAHCBKe H BHOBb B 03 paCTaJIH K KOHIjy Ha6jIK>AeHHH. 

J\jin 6jiox, 3apa>KaBiiiHxcH Ha 6ejibix Mbirnax, b o6ohx onbiTax KaK cpeAH caMuoB, 
TaK h cpeAH caMOK OTMeneHa ocoSeHHo BbicoKan CMepTHocTb b 1-h nnTHAHeBKe. 
npHHeM ocoSeHHO HHTeHCHBHO OTMHpaHHe nponcxoAHJio y HaceKOMbix b TeneHHe nep- 
Bbix cyTOK nocjie HH^HunpoBaHnn, Kor^a otxoa 6jiox aoxoahji ao 32 % y caMOK 
h ao 38 % y caMuoB. B nocjieAyiomeM CMepTHocTb 3apa>KeHHbix HaceKOMbix cHH>Ka- 
jiacb noHTH ao ypoBHH KOHTpojiH, ho Morjia AaBaTb eme oahh noA^eM b npeAnocjieA- 
h en nHTHAHeBKe, ocodeHHo 3aMeTHbiH b rpynne caMUOB. ]~IoKa3aTejiH CMepTHOCTH 
6jiox, 3apa>KeHHbix Ha 6ejibix Mbirnax, 6biJin 3HaHHTejibH0 Bbirne, neM y 6 jiox, 3apa- 
>KeHHbIX MHKpofiaMH, KyJIbTHBHpOBaHHbIMH npH 37°. BMeCTe C TeM aKTHBHee OTMH- 
paJIH H KOHTpOJlbHbie OCO0H. EcJIH CpaBHHTb KpaTHOCTb pa3JIHHHH B CMepTHOCTH 
OnbITHbIX H KOHTpOJIbHbIX Tpynn 3THX BapnaHTOB, TO O CKOJIbKO-HH6yAb 3HaHHTeJIb- 
HblX OTJIHHHHX TOBOpHTb He npHXOAHTCfl. nOBblHieHHafl THSeJIb B nepBbie CyTKH 
HaceKOMbix, 3apa>KeHHbix Ha 6ejibix Mbirnax, o6T>HCH5ieTCH, no-BHAHMOMy, bo3- 
AeHCTBHeM TOKCHHOB, COA0p>KamHXCH B KpOBH aTOHHpyiOmHX 6eJIbIX MblUieH. 

riOHTH BO Bcex OnbiTax nOKa3aTeJIH CMepTHOCTH HH(j)HUHpOBaHHbIX caMUOB 6bIJIH 
Bbirne, neM caMOK. OAHaKo npn cpaBHeHHH KpaTHOCTeft pa3JiHHHH 3thx noKa3aTejieH 
Me>KAy OnbITHbIMH H KOHTpOJIbHbIMH rpynnaMH y 6JIOX, 3apa>KaBLHHXCH KyjibTypaMH, 
BbipameHHbiMH npn pa3Hbix TeMnepaTypax, 3to pa3JiHHne OTcyTCTBOBajio, ho y 3 kto- 
napa3HTOB, 3apa>KaBuiHxcH Ha 6ejibix Mbirnax, b o6ohx onbiTax caMUbi OTMnpajin 
HeCKOJIbKO HHTeHCHBHee caMOK. 


Ill 
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1 2 3 V / 2 J 4 5 


Phc. 2. CMepTHOCTb 6jiox Callopsylla caspia, 3apa>KeHHbix nyMHbiMH MHKpobaMH, b npoueHTHOM otho- 

LLieHHH K KOHTpOJIIO. 

no OCH a6cu,HCC — epOKH Ha6jIK)AeHHH (nHTHAHeBKH) ; no OCH OpAHHaT — npOU,eHTbI. 

OcTajibHbie o6o3HaneHHH TaKne >Ke, KaK h Ha pnc. 1. 

Fig. 2. Mortality of fleas, Callopsylla caspia, infected with plague microbes in per cent to the control. 

AHajiH3Hpyn c yqeTOM nojiyqeHHbix hsmh pe3yjibTaTOB ^aHHbie Apyrnx aBTOpOB, 
cjieAyeT npe>KAe Bcero OTMeTHTb, mto o noBbimeHHOH rndejiH 6 jiox, HH(J)HUHpoBaHHbix 
B036yAHTejieM qyMbi, cBn^eTejibCTByioT Te SKcnepHMeHTajibHbie HccJieAOBaHHH, 
b KOTopbix 3apa>KeHHe 3KTonapa3HTOB npoBOAHJiocb Ha 6nonpo6Hbix >KHBOTHbix. 
3TO OTHOCHTCH, B qaCTHOCTH, K paOOTaM C&JierOHTOBOH C COaBTOpaMH (1965) H Bh6h- 
koboh h DrbiTOBOH (1968). Hto KacaeTCH cooOmeHHH OjieroHTOBOH (1951), 
to Hy>KHO OTMeTHTb, BO-nepBbix, hto b AaHHOM cjiyqae cpaBHHBajiacb npoAOJi>KHTejib- 
HOCTb >KH3HH «3apa>KeHHbIX 6jlOX» H «He3apa3HBIHHXCH HJ1H OCBO 6 OAHBIHHXCH OT 
HH(J)eKU,HH» (c. 202), a HajiHqne hjih OTcyTCTBHe b hhx mhkpoOob ycTaHaBJiHBajiocb 
no pe3yjibTaTaM OaKTepnojiorHqecKoro HccjieAOBaHHH b KOHue onbiTa. Bo-BTopbix, 
aHajiH3 A^HHbix, npHBe/teHHbix b Ta6ji. 6 3 toh >Ke padoTbi, noKa3biBaeT, hto y 6 bhaob 
6jiox h3 8 H3yqaBuiHxcH cpe^Hnn npoAOJi>KHTejibHOCTb >kh3hh y «He3apa3HBiHHxcn 
H OCBOOOAHBUIHXCH OT HH^eKUHH 6jIOX» 6bIJia B 1.3 — 1.8 pa3a BblUie (no HaUJHM 
pacqeTaM), qeM y 3apa>KeHHbix, ho He «6jiOKHpoBaHHbix». B paSoTe HoBOKpemeHO- 
boh (1973), Ha KOTopyio TaK}Ke Hepe^KO ccbijiaioTcn, yTBep^eHne o tom, hto 
qyMHOH MHKpoO He OKa3bmaeT bjihhhhh Ha npoAOJi>KHTejibHOCTb >kh3hh 6jiox, 
AejiaeTcn 6e3 cooTBeTCTByiouj.Hx ^aHHbix (b cTaTbe npnBOAHTcn jinuib cBe/teHnn 
o pa3JiHqnnx b pa3MHO>KeHHH 3apa>KeHHbix h He3apa>KeHHbix caMOK 6 jiox no npo- 
ueHTy ocoOeft c pa3BHBaiomHMHCH nnuaMn). 

H, HaKOHeu, b onbiTax Copokhhoh c coTpy^HHKaMH (1970), b KOTopbix He nojiy- 
qeHO cymecTBeHHbix pa3JinqnH b rnOejiH 3apa>KeHHbix 6 jiox no cpaBHeHHio c koh- 
TpojibHbiMH, HH(|)HUHpOBaHHe 3KTonapa3HTOB npoBOAHjiocb cycneH3Hen qyMHoro 
MHKpoOa b Ae(J)H6pHHHpoBaHHOH KpOBH. TeMnepaTypa BbipamnBaHHH nyjibTyp B03- 
OyAHTejin He yKa3biBaeTcn, ho, no Been BeponTHOCTH, Hcnojib30Bajiacb TeMnepaTypa 
b 28°, KOTopan oObiqHO npHMeHneTcn npn KyjibTHBnpoBaHHH qyMHoro MHKpoOa. 

Kan y>ne OTMeqajiocb Bbirne, npoBeAeHHe HacTonmero nccjieAOBaHHH 6bijio 
Bbi3BaHO npe>KAe Bcero npoTHBopeqHBocTbio HMeioiunxcn b jiHTepaType CBeAeHHH 
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OTHOCHTeJIbHO BJIHHHHH qyMHOrO MHKpofia Ha >KH3HeCn0C06H0CTb 6jlOX. riOJiyqeHHbie 
AaHHbie b onpeAeJieHHOH cTeneHH CHHMaiOT HMeiomHecfl npoTHBopeqHH. BMecTe 
c TeM H3MeHeHHH naToreHHOCTH qyMHoro MHKpofia ajih 6jiox b 3aBHCHMOCTH ot 
T eMnepaTypbi npeACTaBJineT caMocTOHTejibHbin HHTepec w 3acjiy>KHBaeT AajibHen- 
rnero H3yqeHHH, TaK KaK HMeeT npHMoe OTHomeHHe k MexaHH3My (J>opMHpoBaHHH 
pa3Hbix 4>eHOTHnoB MHKpofioB b TenjiOKpoBHOM >khbothom h nepeHOcqHKe, a OAHHM 
H3 HaHfiojiee Ba>KHbix peryjiHTopoB npoHcxcwimHx npn stom H3MeHeHHH cbohctb 
B 036yAHTejiH cjiy>KHT TeMnepaTypa. 
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THE EFFECT OF PLAGUE MICROBE OF THE VOLE SUBSPECIES ON THE VIABILITY 
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S UMMARY 

When infected with cultures of plague microbe reared at 28 C the experimental fleas showed 
no reliable differences in the mortality as compared to control ones. By contrast, the infection with 
agent cultures reared at 37 C as well as the infection on agonizing white mice caused a statistically 
reliable increase in the mortality in insects of both sexes. In the groups of fleas infected on white mice 
the most intensive mortality was observed during the first 24 hours after the infectious feeding that, 
apparently, is connected with the effect of toxins present in the blood of agonizing animals. 



